In recent years tomography has gained more and more favour alongside the above methods of investigation. Hohenner (1940) was apparently the first to present a tomogram showing a partially calcified mitral ring. The superiority of tomography has been particularly stressed by Soloff et al. (1954 Soloff et al. ( , 1955 since with its aid it is possible to determine more reliably the extent of the calcification: in their 16 patients with mitral stenosis, they found valvular calcification in twelve.
The aim of the present study was to examine by means of simultaneous tomography the region of the mitral valve in patients with clinically proved mitral disease and to correlate the findings with clinical observations for the evaluation of indications for surgery.
MATERIAL AND METHODS
The series comprised 68 consecutive unselected patients with rheumatic mitral and/or aortic valvular disease of varying degree of clinical severity who were being treated or examined at the University Medical Clinic in Turku. FIG Also the thickness of the object is not magnified to the same extent as in a tomogram taken in the normal oblique direction. The shadows of the valves could be differentiated best in a tomogram taken in the left oblique projection, but the angle must then be at least 45 degrees before the shadow of the spine can be eliminated, and then the thickness of the heart and the object will reduce the contrast so much that we have found it preferable to use an angle of 20 degrees as mentioned above.
The recordings were made with a Siemens Universal tomograph with the patient in the standing position, with the following exposure data: 250 mA (2 5 seconds), 80-100 kV, distance 150 cm. The tomograms were taken with a Siemens simultaneous cassette (7 exposures at 1-cm. distances). The good features of this cassette were shown well in this type of recording: the adjustment is easily made and a series of exposures are obtained from a region 7 cm. thick and consequently the amount of radiation the patient is exposed to is considerably smaller than when single tomograms are taken. There is also the advantage that the examination does not tire the patient excessively and requires less time.
RESULTS
For the sake of brevity, the extent and intensity of the calcifications are graded as follows. Slight (+ either with or without calcification of the aortic valves. The tomograms of 24 of the 68 patients examined revealed calcification which varied in severity as follows: slight in 6, moderate in 10, and severe in 8 cases. In only one of these patients was the existence of calcification established with certainty by ordinary X-ray examination.
CORRELATION WITH CLINICAL FINDINGS
By examining the past histories of the patients, the time since the onset of the rheumatic infection that caused the valvular disease could be determined with a high degree of certainty in 50 patients (Table I) . It was observed that no calcification had developed if this time was less than ten years. When the time was longer, no clear differences were noted between time groups although calcification was observed in 5 of 6 patients where the time was over 30 years. In these cases factors associated with their age, apart from the time since their rheumatic endocarditis, may have exerted an effect. No correlation was established between the extent of the calcification and the length of time since the infection.
As regards the correlation between the age of a patient and the incidence of calcification, none of the patients under 30 had any calcification and the older age groups showed no difference in incidence (Table II) .
On the basis of the clinical findings and special investigations, the material could be divided into groups as shown in Table III . The greatest relative incidence of calcification of the mitral area occurred in the group in which the stenosis was dominant and the incidence was much less in those where the regurgitation was dominant. The other groups are too small to permit any conclusions.
A closer examination of the group of 21 cases of mitral stenosis revealed that in 11 the clinical status and other findings pointed to the advisability of surgery (auricular fibrillation and age of the patient have been considered only relative contraindications): in four of these eleven the mitral valve and/or the annulus fibrosus were detectably calcified. Of the remaining 10 the reduction in functional capacity was so slight (Class I) in two that immediate surgery was not indicated and no calcification was evident. Four further patients belonged to Classes II and III, but other diseases contra-indicated surgery; three of these had calcification. The remaining four belonged to Class IV with absolute contra-indications to surgical intervention: all these showed calcification of higher order (+++).
DIsCUSSION
It is of interest that increasing attention has been paid recently to mitral calcification from the surgical angle also. This may be due to the fact that the range of indications has been continuously extended as far as age is concerned, but it should also be remembered that calcification in the mitral area is not unusual even in young persons (e.g. Wynn, 1953) . In children calcification is extremely rare, although severe stenosis may occur (Nadas, 1957) .
The effect of calcification on the function of the mitral valve has been discussed, and, for instance, Wynn (1953) concluded that gross calcification of the mitral valve has no striking connotations in either a clinical or hmmodynamic sense, except in relation to mitral regurgitation. Simon and Liu (1954) thought that although mitral calcification might be of rheumatic origin, it closely resembles atherosclerotic changes in many respects and further that it may occur as a separate process without the valve itself being involved. However, sclerosis of a tissue that is normally very mobile must in some way influence the hemodynamics, particularly as autopsy examinations show that calcification, although it may not be visible, may involve the chords tendinew, papillary muscles, and even larger areas (Epstein, 1940 Tomography may also reveal features of other valves that may be of decisive importance when considering the feasibility of surgery. As a practical conclusion from the results of the present study the authors believe that tomograms of each plane of the heart should be recorded in all cases where there are indications for surgery.
Simultaneous tomography is a fairly easy and reliable method compared with radioscopy, which in itself furnishes an instructive dynamic picture but is liable to the shortcomings of subjective methods. In tomograms the shadows of calcification outside the heart are eliminated, and it is relatively easy to determine the site of the valvular calcification from the depth of the image plane. The edges of the calcification are blurred in the tomogram owing to the movement of the valves during the long exposure, but the shadows nevertheless stand out in sharp contrast against the otherwise uniform shadow of the heart, and hence the possibility of erroneous interpretation is slight.
SUMMARY
Tomographic studies have been conducted using a Siemens Universal tomograph on 68 unselected, consecutive patients with rheumatic valvular heart disease. Calcification of the valve or annulus fibrosus of varying degrees was detected in 24 of them. Two typical cases are described in detail.
The occurrence of calcification did not depend on the age of the patient, except that it was not observed in patients under 30 years. Neither did the incidence of calcification depend clearly on the time that had elapsed since the onset of the rheumatic infection that had caused the valvular damage. Neither the severity nor the extent of the calcification could be correlated with these time factors.
Calcification was relatively more frequent in patients with mitral stenosis, and was most extensive in the mitral leaflets and the annulus fibrosus.
